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Abstract
TO INFLUENCE?: EXPLORING THE SOCIO-ECOLOGY OF ZOO-MORPHIC IMAGERY ON THE NORTHERN
COLORADO PLATEAU
Figurative zoo-morphic imagery is but one of a broad variety of created morphologically distinct
depictions that can be used, both in isolation and in complexly configured modes of communication, to
exploit the sensory responses of viewers. While contemporary observations of zoo-morphic petroglyphs
and pictographs (i.e. rock-art) elicit varied interpretations and assignments of meaning relative to
broader re-constructions of past socio-cultural systems, it is often assumed that the imagery reflects the
creator’s intimate knowledge of behavior and habitat of the subject. In contemporary and recent
historic times communicating visually the behavioral characteristics of a species is made often in the
absence of interaction or proximity with the subject species while meaning and significance of the
imagery is supported within a socio-cultural history and environmental setting. This paper explores
varied social conditions and settings within which images depicted of particular species communicate
information to targeted observers. I assess the extent to which the creation and placement of zoomorphic imagery, through time, may intentionally be employed in an attempt to influence or
manipulate the behavior of others. With this background I suggest measurable propositions with which
to initiate a search for potential patterning in the placement of pre-historic zoo-morphic imagery within
the Colorado River drainage system of Utah.

TO INFLUENCE?: EXPLORING THE SOCIO-ECOLOGY OF ZOO-MORPHIC IMAGERY ON THE NORTHERN
COLORADO PLATEAU
“Humans possess a sophisticated evaluative system, capable of split-second, preconscious judgments, as
well as drawn out, complex, and deliberative decisions.” (Packer, Kesek and Cunningham 2011:154)
Introduction
Alabama State (U.S) law in the early 1960s required all political parties to have a self-assigned
symbol that would be visibly identified on or with any matter or property associated with that party.
This law purportedly stemmed from and justified by the high illiteracy rate of the state’s resident
population at that time. Depictions of a white rooster was associated with a wing of the Democratic
Party sometimes displayed with the text “White Supremacy/For the Right”. In response to the support
of social activities associated with the civil rights movement in the southern states of the U.S. a group of
African Americans formed the Lowndes County Freedom Organization (LCFO) as an independent
political party. Their chosen symbol of identity was a black panther. John Hulett, a founder of the LCFO,
is quoted in a 1966 interview explaining the choice of symboling, as “The Black Panther is a vicious
animal, as you know. He never bothers anything, but when you start pushing him, he moves backward,
backward, and backward, and then he comes out and destroys everything that’s in front of him.” 1
In 1966, partially in response to the assassination of Malcom X and the killing of two unarmed
young black men by San Francisco police, Huey Newton and Bobby Seale initiated the Black Panther
Party for Self-Defense in Oakland, California. The symbol of identity chosen was the black panther,
inspired by the LCFO, depicting the feline in an assertive, mobile stance, teeth prominent and glaring
with overly large claws (Fig. 1). Social upheaval and violence that permeated the U.S. within the context
of the civil rights “movement” coupled with Vietnam war resistance of the 1960s and early 1970s
influenced the creation and maintained the decision-making associated with this zoo-morphic marker of

Fig. 1. Logo of the Black Panther Party. http://www.blackpanther.org.

identity. It’s effectiveness in communicating the power of a social collective amongst a diverse set of
social movements within a competitive environment prevailed for nearly a decade.
The communicative utility in exploiting, through imagery, the behavioral characteristics
associated with the rooster and feline to reflect social dynamics of the 1960’s is likely an exemplary
expression of modern operational modes of thought that emerged thousands of years ago. The
creation of zoo-morphic imagery on both portable and non-portable surfaces is behavior that, while
extending cross-culturally from pre-history through contemporary social settings, elicits a broad range
of interpretations of significance, meaning and intent. Assignments of meaning to zoo-morphic images
created in the context of cross-cultural pre-and proto-history abound, especially from within the last
four-five decades – from associations with food procurement, hunting, belief systems, shamanism, and

more. All of which may warrant validity within specified social and bio-physical contexts (e.g.,
Mikhailova 2017; Garfinkel et al. 2016; Martynov 1991:30-33; Dickson 1990:126-129, 131-132,183-184;
Agrawal 1982:77-89). The procurement of meat via hunting and scavenging is often considered
significant cross-culturally in motivating the creation of two-dimensional representations of non-human
species in western North American pre- and proto-history. Places where anthropomorphic images,
accompanied by depictions of weaponry, is observed in proximity to that of large-bodied zoo-morphs,
are exemplary of meaning readily assigned to hunting (e.g., Tokioka 1992:83,88; Jacobson-Tepfer 2008:
215-217; 2012: 173-182; Skoglund 2016: 99-100). Both the individual and small group investment in
hunting, as well as scavenging of incapacitated fauna, requires knowledge of the behavioral
characteristics of those species and the bio-physical settings preferred by such fauna within specific
seasonal and climatic conditions.
Chippendale (2001:264) points out that oftentimes a distinction arises between what an image
depicts or represents to a contemporary observer and “what it means” socio-culturally to creators in the
past. The identification of zoo-morphs created in the distant past is, as strongly emphasized by Bednarik
(2016:111), often less than reliable in that the interpretation by contemporary observers of the rock-art
is conditioned by “that person’s perception, cognition and construct of reality” (e.g , Witelson 2018). It is
acknowledged often that an “insiders” (emic) perspective offers an otherwise valid assignment of
representation, meaning and significance. This focus of knowledge claim, however, may not be
consistently one with which contemporary observers can rely when seeking identification or
categorization (e.g., Lessing 1992:180-181). Intentional ambiguity in zoo-morphic imagery permits the
creator to influence, for the purpose of maintaining social power (e.g. shamans), the viewer’s perception
of behavioral characteristics associated with a species with which they have some familiarity (e.g.,
Emmons 1907:389).

Neurological and emotional responses to historic and contemporary non-photographically
created imagery depicting various species of fauna is found to have utility within the socially complex
milieu of resource holding power pursuits and socio-economic decision-making. Research of the utility
and efficacy of zoo-morphic imagery in the context of consumptive behavior, especially in the
advertising of product availability and services, is laden with reference as to how consumers are, or
may be, “influenced” by “symbolic meanings” “culturally assigned” to particular species or taxa. As in
much research of business and consumer behavior study participants are often college students in the
U.S. or U.K. and photographic versus created imagery is not always made explicit. Of particular interest
to this paper however, is where the focus is on the “type” of animal most associated with broad
categories of services or goods. Nevertheless, associations range from what characteristics of an animal
may be most likely to symbolize claimed features of a product or service provider to the
anthropomorphizing of the behavior of a species (most often “wild” animals), such that the viewer of
the image is favorably influenced with regard to the good or service. For example, depictions of “wild”
animals are found to be more often used by service providers whereas that of durable products or
“non-durables” (e.g. alcohol/tobacco), tend to be domesticated or controlled species such as dogs and
horses (Alesandrini and Sheikh 1983; Phillips 1996; Spears, Mowen and Chakraborty 1996;
Lancendorfer, Atkin and Reece 2008; Stone 2014).
The purpose of this exploratory study is to assess how non-anthropomorphic imagery might
inform potential hypotheses that pursue a speculative treatment of where and in what context prehistoric petroglyphs and pictographs depicting various non-human species were situated within the
changing social and natural environmental dynamics of the Colorado River drainage in southeast Utah
and northwest Colorado. Can inferred physiographic typology of sites of past human activity with or in
proximity to rock-art improve understanding of what specific zoo-morphic imagery may be observed at
some places and not others? Rather than searching for or assessing proposed proto-aesthetic

sensibilities regarding animals in rock-art (cf., Davies 2012; Belazut 2020) I propose that petroglyphs and
pictographs depicting zoo-morphic figures were often, but not consistently, created with the intention
to, or had the potential to, influence decision-making of those encountering the rock-art.
After providing a reflective statement about what drives this interest and approach to zoomorphic imagery in rock-art I discuss briefly the theoretical underpinnings that lead to the approach
taken in this study in concert with ethnographic and contemporary observations. These theoretical
constructs are grounding for the resulting assumptions and questions created for proposed crosscultural behavioral investigations. It is not in my interest with this work to be on what, for example,
economically-oriented researchers might consider “firm footing” when evaluating the approach and
goals of the work of colleagues, but rather one of pursuing speculative ideas derived from threading the
results of empirical research from the past with contemporary observations. Specifically, in the medium
of imagery can we lean on observed or documented behavior within contemporary socio-economic and
generalized biophysical conditions in North America to inform interpretations of physical manifestations
of behavior in the far distant past? The burdens of what Gigerenzer (1994) identifies as the “rituals of
justification” in statistical inference are absorbed in the exploratory approach taken here where
probabilistic analyses are minimized. What is here considered of importance is the acknowledgment,
long a characteristic of anthropological archaeology and social science in general, that “subjective
selectivity and contextual dependencies” permeate the perspective, interpretation, and conclusions
derived via this approach (Faber and Scheper 2003:145; cf., Lewis 1989; Chapman and Wylie 2016).
At Issue: Passive Influence
That pre- and proto-historic rock-art “is not necessarily profoundly symbolic”, yet does have the
potential to communicate “through visual forms” is an assertion promoted by anthropologist Robert
Layton (2001:312; cf., 1991:4-6). Symbolism, in both two and three dimensions, is almost by definition a

means by which to communicate among others who share a socio-ecological background from which an
interpretative framework is broadly established. Bednarik (2006:26) argues that, with regard to rock-art,
“symbols are a form of memory storage external to the brain” (cf. Young 2005:153-156; Hodgson
2017:13). More broadly is the assertion of developmental psychologists that representation “involves
memory for absent objects and for the activities associated with them” (Borchert and Zihlman 1990:24).
Important to recognize here is that to communicate by way of representation functions to attract
attention, with the potential to influence the cognition of the viewer (Rochat and Callaghan 2005:27-28;
Rakoczy, Tomasello, and Striano 2005:69-70; Avital and Jablonka 2011:21-22; Pahin and Macfadyen
2013).
The perceived need to interpret geometric or abstract petroglyphs and pictographs in the
pursuit of ideology shared by socially complex indigenous groups is indicative of the presumption that
“meaning” in such imagery is definable, shared, static, and retrievable, emic support for which can be
highly inconsistent (e.g., Seligmann and Seligmann 1911:318-319). Such euro-centric interest also often
leads to emphasis on interpreting the social significance of zoo-morphic imagery, especially in the
associative context of belief systems, stories, and myths (e.g., Zemora 1996:121-125; Davidson 2017).
The historic and contemporary inclination to interpret “meaning” of rock-art images with the intent of
understanding the context of the social and bio-physical conditions surrounding the creator of the
images is focused, for the most part, on zoo-morphic figures or otherwise non-anthropomorphic figures,
their placement on the landscape, and association with material remains of human activities. Moreover,
we often assign taxa to what we perceive to be representations of known non-anthropomorphic
species.2
This study does not deviate from the assertion that imagery created on portable and nonportable surfaces is inherently a communicative medium. 3 It is, however, driven by a curiosity about

the means, utility and intentionality of depicting non-photographically static zoo-morphic imagery
within communication media through time. I explore the assertion that, not unlike other modes of
signaling in non-human species, zoo-morphic imagery within various contexts is intended to be or has
the potential to be a creative means by which to attempt to influence perception and behavior of those
encountering and observing the imagery. Assuming that beliefs about phenomena are grounded in the
sampling of direct or indirect individual experience, what is not well understood is how this imagery
influences an emotional response (e.g. psycho-sensory, categorization, decision-making) of observers
that reside in social and bio-physical environments where intimate relationships between humans and
specific imaged species are non-existent or minimal.

Background: Reflecting on Previous Assertions
For the last several decades there has been an interest in re-examining and re-evaluating
archaeologically derived data collected in the past, along with concomitant interpretations, within light
of current “knowledge claims” stemming from inter-disciplinary approaches, evidence, and theoretical
domains (e.g., Schollmeyer 2018). What Chapman and Wylie (2016) term “secondary retrieval” and
analyses continue to be promoted as a healthy strategy in anthropological archaeology. This approach
has the potential to feed on-going efforts of interpretative modeling, subject to re-evaluation and
modification, where interest is in creating proposed investigations intended to increase insight into biophysical and social conditions that influence behavioral variability. This study aims to establish
background for initiating such proposed research.
Throughout the late 1980s the author attempted to create a comparative measure (Rel.Hn) of
the “information content” of hundreds of assemblages of petroglyphs and pictographs within the
Colorado and Green River drainage on the Northern Colorado Plateau within eastern Utah and
northwest Colorado. Shannon and Weaver’s (1949) well-known quantitative formula was used to

address the structural complexity of rock-art assemblages.4 Petroglyphs and pictographs representing
zoo-morphic figures, while highly varied in morphology, are ubiquitous within this river drainage. (Fig.
2). I asserted within these studies that “meaning” attributed to the rock-art as intended or assigned by
the creator(s) at the time of production is elusive to contemporary attempts at gleaning a viable
interpretation, hundreds or thousands of years after its creation. Rather than creating an interpretation
of “meaning” for a fairly consistent set of images or a panel assemblage of images I focused primarily on
how the context of a given setting contributed to the morphological content of an assemblage of images
and how the rock-art may vary with particular places and settings (Hartley 1992). During the 1990s I
analyzed a sample of this overall database and made assertions stemming from revised analyses that
subsequently extended or altered interpretation regarding these interests (Hartley 1991; 1998).
Throughout those years I maintained interest in the myriad ways rock-art may have functioned in the
pre-historic social dynamics throughout the Colorado River drainage system of eastern Utah.

Fig. 2. Quadruped Petroglyph, Colorado River drainage, Glen Canyon National Recreation Area

The present disquisition takes a ninety degree turn in reasoning from that of the 1980’s-90’s –
that is, my highly skeptical perspective on what is often termed “cognitive archaeology” is now
entertained within my contemporary interest in the social and bio-physical conditions that underlie
creative imaging through time. The assessment mechanisms and processing of information embedded in
imagery is, as emphasized by Zubrow (1994:189-190), of utmost value when framing questions that
pursue inferentially grounded understanding of pre- and proto-historic creative activities.

LEARNING THROUGH IMAGERY
Signally theory has a long history of applicability in the pursuit of understanding the interactive
processes specific to non-human species, whereas complexity in signaling systems continues to drive
empirical research that offers insight into the full systemic processes of communication (Barker, et al.
2019). The adaptionist view of communication in behavioral ecology is the grounding for the conceptual
definition of a “signal”. As construed in theory of animal communication, signals are, in essence, acts or
structures that have the potential to elicit or cause an effect in another organism – usually that of a conspecies. When successful this interactive behavior is effectively communicative, with a goal of being
manipulative, in that the signal is designed and transmitted so as to alter, or in some way influence, the
behavior of those receiving the information (Maynard Smith and Harper 2003; Milliken 2004; Owren,
Rendall and Ryan 2010; Scott-Phillips 2010; Solar, Batiste and Cronk 2014). The “content” of acquired
information can be processed and acted upon in line with the learning of associations in a given
environment that are adaptive, in that the receiver is offered predictive outcomes (Seyfarth, et al.
2010).
This theoretical construct is, of course, found applicable to behavior in the highly social domain
of human interactions where information socially transmitted is the grounding for “culture” which in

turn conditions the “design, intensity and use of signals” (Solar, Batiste, and Cronk 2014:140; Gangestad
and Thornhill 2007; Cronk 2005). Much of the most effective use of imagery in the contemporary
marketing of products and services is underlain by the theoretical axioms of signaling and receiver
psychology. Non-photographic imagery design that increases conspicuousness or stimulates assigned
significance to the viewer (i.e. receiver) increases memorability – the goal of which is to influence the
recipient of the visual information (Dunham 2011). It’s been only somewhat recently however that
signally theory has been incorporated into discussions regarding the function and utility of imaging in
indigenous rock-art and graffiti (e.g., Flaherty 2012; Hartley and Kennedy 2015; Gittins and Pettitt 2017;
Bird and Bird 2019).
I take the perspective in this paper that the fundamental process within much of static visually
focused communicative behavior is that by which to influence, rather than inform (e.g., Scott-Phillips
2010; Owren, Rendall and Ryan 2010) as is often implied with the use of Shannon and Weaver’s (1949)
quantitative model of communication where “messages” are conceptualized as encoded or transmitted
with the intent of being or potentially being decoded. Information embedded in imagery is assigned
meaning by the receiver or viewer, or as emphasized by Font and Carazo (2010), useful information is
extracted from the imagery.5
Emphasis on the act of representation of zoo-morphological images, in concert with the
perception of assigned meaning and the emotional response of the observer or viewer, has been argued
by Hodgson and Helvenston (2006) to be that which is grounded in an evolved “neuro-biopsychological”,
(i.e. brain/limbic system) associational response. Their assertion being that such a response is the result
of ancient interaction with varied biological taxa, primarily fauna ranging from that of potential
predators to prey – a binary categorization that is, arguably, environmentally context dependent.
Underlying this perspective is the assertion that the visual-recognition system of the hominin brain has
evolved to be highly sensitive to the morphological form of fauna with which humans have had

interaction – especially predators that have the potential to do harm to the observer. Hodgsen and
Helvenston (2006) suggest that visual recognition of these forms can elicit an emotional “visual-limbic
response”. They argue that the evolvement of this cognitive response is that of a “predisposition”,
cognitively realized in early childhood, to acquire knowledge of the behavioral characteristics of various
zoo-morphological forms – the most important being the behavior of predators and other fauna. It is
suggested by Hodgson and Watson (2015:784) that “key cues” associated with the behavioral
characteristics of animals are embedded in “the way” species for which rapid identity was needed, were
depicted, especially among Pleistocene hunter-gatherers. Of particular relevance to their assertion is
recent comparative analyses of children in the Ecuadorian amazon, Yasawa island in Fiji, and Los
Angeles, California, that suggests, through human evolutionary history there have been “psychological
predispositions” selected for that favor the acquisition and retention of information about behavior,
habitat, and diet regarding safe vs. dangerous animals (Barrett and Broesch 2012; Broesch, Barrett and
Henrich 2014). Information about the potential consequence of interacting with dangerous animals as
well as the consuming of poisonous animals would be socially transmitted and assigned a very high
value. How the content of this information affect adult behavior in cultural and ecological contexts
where risks of encountering species with these characteristics are minimal is likely highly varied.
Verpooten and Nelissen (2010:212; 2012:90) suggest that some human artistic behavior manifested in
two and three-dimensional representations may “function” as a means of producing and experiencing
“signals”, or rather perceivable objects emitting signals, that permit the integration of information from
the signal and the social context to result in an assignment of “meaning” by others (cf., Seyfarth and
Cheney 2017). The complexity inherent to the potential exploitation of sensory biases via design and
forms is acknowledged by these researchers and others to be conditioned by the “innate dispositions”
of the receiver as well as concomitant emotional factors and socio-cultural learning experiences
idiosyncratic to that individual.

Recent study of the evolvement and utility of figurative imagery, consistent in representational
rock art since possibly ca. 45,000 years ago, suggests a bio-psychosensory foundation for this behavior –
where the imaging “exploits” the viewers cognitive visual system such that an emotional response is, or
is vulnerable to being, elicited from the observer. Recent publication of dating and context of zoomorphological and therianthropic imagery at the Leang Bulu’ Sipong 4 cave in Sulawesi Indonesia is a
testament to the antiquity (ca.43.9 ka) of artistic behavior that, arguably may reveal some narrative
content and, in turn, communicates an interest in soliciting an emotional response (Hodgson and
Watson 2015; Aubert, et al. 2019).

From Information to Meaning
The attribution of meaning, sought and assigned to information, is a process of cognition
wherever an engagement with the social and bio-physical environment contributes to adaptive practices
with which the benefits outweigh the costs. The assignment of meaning to information requires a
mental model that is shared sufficiently to permit minimizing ambiguity. Socially aided learning that
facilitates and enhances decision-making is requisite for the evolving success of most species (e.g., Avital
and Jablonka 2000). In hominids, the cultural transmission of information from one generation to the
next generates a system of inheritance that may have the potential to modify effects of natural
selection. Boyd, Richerson and Henrich (2011), for example, assert that socio-cultural evolution
operating over generations has gradually resulted in accumulated and socially accepted knowledge of
cultural learners – to the extent that “causal understanding” is sometimes absent for individuals who
use information that is adaptive in particular circumstances and environments, even to the extent that
direct experience and reliable intuitions are overruled. Barrett and associates, for example, have
demonstrated that, cross-culturally, young children (>8 years of age) are, through an evolutionary

process, prepared to learn and calibrate to remember information about animals that are potentially
dangerous (Barrett and Broesch 2012; Barrett, Peterson and Frankenhuis 2016).
Without doubt socio-ecological conditions in a setting help create decisions about what and
where imagery of specific species that now we might generalize as having behavioral characteristics that
are high on the food chain (i.e. potentially predatory), are differentially depicted. For example, bear was
feared by the indigenous Veddas of Sri-Lanka to the extent they were called the “enemy” and, based on
information from female informants, would never be depicted in rock-art. Whereas the leopard, who
“steals” their dogs, highly valued as hunting companions and protectors, is represented in rock-art
imagery, sometimes with dogs (Seligmann and Seligmann 1911:191, 320-321). Relative to the dangers
of particular foods and material objects, potential “danger” is most readily learned about particular
animals even when the threat from such is small or nearly non-existent in the present-day environment.
In present-day Kazakhstan and Kyrgyzstan, for example, depictions of Felidae are found on currency,
stamps, sculpture, official seals, etc. In a recent analytic overview of felines in rock-art in this region
Hermann and Sohnitzler (2020) emphasize that this species is often depicted so as to symbolize power,
strength, and agility. These species are to be considered a threat – both to livestock, other non-domestic
animals, and humans. Large felines and wolves, however, are currently non-existent especially in valleys
and summer pastures due to efficient hunting of predators with firearms throughout the 20th century.
While these animals “do not provoke fear anymore” (p.77) the large feline has become a symbol that
defines collective identity efficiently communicable to both socio-economic collaborators and outside
competitors.
Language, as means of verbally transmitting information, permits sharing knowledge that
fosters cooperation both among kin and non-kin (Scalise Sugiyama 2001; Smith 2010; Smith et al. 2017).
Pinker (2010) emphasizes the influence of the evolved hominid trait of language on causal reasoning to
the extent of it gradually altering the social environment, resulting in “culture” and shared practices

among members of a group. Domains of verbal communication within which imaging plays a role can be
conditioned by both personal experience melded with examples gleaned from that of the experiences,
purported or observed, of others deemed trustworthy. The risk of course, is in assuming accuracy in all
forms of representational communication. The interests and intentionality of the conveyor(s) of
information is assessed, yet sometimes evaluated with knowledge that the information is, or is likely to
be, modified or distorted (cf., Zillmann 1999). Where imagery is most functional in narrative persuasion
is when it guides mental representations of, for example, a scene or activity with which the viewer can
relate in a sensory manner. Non-photographic imagery having the potential to be encoded analogically
and/or symbolically are better remembered and elicit emotional reactions (Bilandzic and Busselle 2013).
Anthropomorphizing animals and other taxa in writing, verbal narratives, and imaging is well
documented. In these mediums the behavior of animals often becomes proxies for the behavior or
potential behavior of people under various social and bio-physical conditions.6 Not only is this
communicative strategy effective in its immediate context but it often has long lasting influence on
human perception and active relationships to specific species. The highly popular Disney film “Dumbo”
was released in 1941 featuring a very young male elephant whose unusually large ears permit him to fly
and, with his innocence, influence the perspective and behavior of a human circus audience. It is
noteworthy that this story, in the form of animated film, was highly popular, coinciding with the entry of
the U.S. into a prolonged and intense war. It is also not without interest that humans identify with large
animals such as elephants, whose emotional and social behavior is such that most non-wildlife biologists
can relate, as opposed to for example, amphibians.
Cultural learners are highly vulnerable to manipulators (Henrich 2009). An incentive for
attempted manipulated behavior can be to create or use some medium of symbolic cultural
transmission (mental representation) in pursuit of or maintenance of status, prestige, group solidarity
and/or social dominance. The extent to which we, in contemporary societies, accept or could be said to

“choose” to be influenced by less-than-reliable information may be conditioned by the format with
which the information is made available. This decision-making behavior is emphasized increasingly
within and about various media platforms – print & electronic – that permeate 21st century
communication. Costs to the individual in making decisions grounded in unreliable, if not intentionally
distorted, information may not be greater in contemporary socio-economic environments than in prehistoric contexts. The rapidity, intensity, and frequency, however, with which “information” is currently
transferred, altered and conflated is without precedent in human social evolution, making the sheer
quantity of individual costs a potential driver of, at times, global socio-economic dynamics.

The Social Utility of Visual Imagery
Humans, like all primates, are highly dependent on the visual mode for discriminating
information in an environment, to the extent that we devote a large proportion of our central nervous
processing capacity to visual analyses (Cronin, et al. 2014:8). Reliance on a visual mode of information
retrieval is a physiological and cognitive characteristic with which humans communicate efficiently.
Visual information that assists individuals in assessing the behavior of others and to evaluate visually the
extent to which others are cooperators versus competitors (or potential competitors) can be important
for social and economic success.7 The means by which to make such assessments are, in part,
manifested in markings on or immediately associated with individuals. These markings can range from
body-markings, such as tattoos or intentional scarification usually considered as permanent alterations
to an individual’s physical appearance, to personal accouterments ranging from clothing to badges to
personal items.8 Imagery within these markings are often a means by which to visually communicate
identity, effectively assigning affiliation with a group in which cooperative behavior is socially
monitored. The utility for identification with a group may, during human social evolution, have become
critical as populations grew and between-group competition at various scales increased. Marking

behavior grounded in concepts of shared identity has been termed “group-mindedness” where the
collective intentionality of the social unit, including goals shared by individuals not necessarily
genetically related, is manifested in collaborative behavior oriented toward a jointly-held goal
(Tomasello, et al. 2012).9
Visual imagery on or in some way unambiguously associated with an individual or group can
function to permit, with minimal risk, interaction with others who are considered as embodying similar
social norms (McElreath, Boyd and Richerson 2003:123). Where groups of individuals interact routinely
within societies that are characterized by hierarchical and horizontal complexity, they may develop
“tribal ethos” that, if cooperatively powerful enough, can create “self-justifying ideologies” that help
support dominance over subordinate groups that are, or have the potential to be, resource holding
competitors (Richerson, Boyd, and Henrich 2003:375-377). External visible marking on individuals,
especially males, of these “ethnie” help minimize “free-riders” within sub-groups where cooperation is
expected and enforced, especially in settings of coalitional conflict (Sosis, et al. 2007; e.g., Newson, et al.
2018).10 The utility of body ornamentation (e.g., tattoos, badges, insignias) as identity signaling in social
relationships is grounded in the acquisition and use of information about the characteristics (content,
values, quality) of individuals with which interaction is sought or avoided. Information accumulated from
experiences and/or observation about the qualities or characteristics of other individuals or groups
creates a medium of “social recognition” that heavily influences the process of one’s decision-making
and subsequent interactions (Sheehan and Bergman 2016:3).
Many body-ornaments in the form of skin tattoos or insignia and badges attached to clothing
are not dissimilar in utility or function from that of “status badges” of other species (e.g., Searey and
Nowicki 2005:147-159) whereby such quality signals allow for rapid assessments by unfamiliar
individuals with little importance or utility to that of familiar individuals. One prevalent use of such
“badges” by humans, as well as in the evolution of traits of quality signaling in other species, is to

advertise to rivals or potential competitors reliable information oriented so as to influence the behavior
of the observer (Sheehan and Bergman 2016; Rorabaugh and Shantry 2016). Male gang members in
some contemporary U.S. prisons, for example, are well known to display markers of coalitional affiliation
via tattoos. These tattooed Inmates are more likely to be involved in violent conflicts than those without
visible tattoos. In addition to gang identity these body markings inform an observer of some measure of
status or rank in the gang as well as personal accomplishments that can be added to, such as past killings
or punishment survival. Where the tattoo is placed on the body can be a means of communicating
commitment to the group. Placement on the face or neck, for example, is typically less apt to be
concealed by clothing, having more visibility during encounters with others. This advertisement of
coalitional affiliation has the potential to signal to non-gang or rival gang observers overwhelming
strength in the context of conflict (Bales, Blomberg and Waters 2013; Fessler, Holbrook and Dashoff
2016; Phelan and Hunt 1998; Roberts 2018).
Of particular interest to this study is the depiction of non-human species placed on an individual
for the purpose (consciously or not) of visually communicating information about that individual, their
behavioral characteristics or potential for such, as well as their coalitional identity. A few examples
illustrate this behavior. Comprehensive cross-cultural ethnographic study of tattooing and scarification
in south-western Asia, conducted in the 1920’s-1930’s, documents variation in the morphology of bodymarking by region, ethnic group, and position on the body (Field 1958).11 Yesidi women of the Jebel
Sinjar area of northern Iraq, for example, often wore a tattoo considered a “gazelle” on the hand, wrist,
or forearm.12 In the adjacent district of Sheikan both women and men “were fond of gazelles” as
tattoos. Representations of gazelles were also common on the left forearm of nomadic women in
Tunisia, leading Field (1958: 21,31,67,132) to speculate that “animal motifs such as the gazelle” were
evidence of “submerged totemism”.

Common in the 20th century, and arguably most notable, is the association of non-human
imagery with team sports – that is, markers of the behavioral characteristics of a species as a credible
signal of identity and coalitional quality. Minimizing ambiguity in such imagery permits information (i.e.
identification) to be transferred efficiently between the wearer of the clothing, insignia, badge (sender)
and the observer (receiver). This information about coalitional quality and reliance on the psychosensory bias of the viewer to cognitively associate characteristics of a non-human species with human(s)
upon which the image is displayed is especially important in the context of alliance formation,
maintenance, and both active and latent inter-group competition. The utility of this imagery is familiar
cross-culturally and through time. Recent examples in settings of extreme competition leading to lethal
violence are the use of insignias, judiciously displayed per individual, by para-military groups such as the
“White Eagles” and “Arkan’s Tigers” (the latter also known as the Avengers, or SDG, Serb Military Guard)
during the 1990’s war in the former Yugoslavia (Fig. 3). Similarly, highly visible displays of animal
imagery as insignia on clothing by the quasi-para-military Russian motorcycle gang “Night Wolves” has
garnered publicity well beyond that of their environment of competitive activity potentially enhancing
the coalitional quality of using this zoo-morphic imagery (Micallef 2018). The use of zoo-morphic
imagery to influence and promote an ideological approach to 21st century socio-political conditions is
exemplified by the actions of Steve Bannon, formerly of Breitbart News, a far-right media organization.
Bannon chose the honey badger as a symbolic representation of himself and the approach of the
organization, describing characteristics of the animal as “savage” and “relentless in the pursuit of prey”
(New York Times, Jan.10, 2018, p.A13; see also Pollak 2016

White Eagles and Arkan’s Tigers (SDG)

Fig. 3. Para-military group insignia, former Yugoslavia conflict 1991-1995.

Imagery often plays a role in inter-group conflict that can range from socio-political-economic
competition to violent, lethal conflict. A somewhat broad array of interpretations focusing on
anthropomorphic imagery and accouterments in rock-art are considered to reflect social competition or
intense conflict (e.g., Jacobson-Tepfer 2012:174-175). I contend that an interest of the creator(s) in the
distant past to use or alter perception of some zoo-morphic imagery -- so as to influence observer
behavior, often lies somewhere along or within the dynamics of cooperative-competitive behavioral
continuum. Depending on the scale and context of actual or anticipated interaction – “to influence” –
can, for example, range from persuasion to coercion, intimidation, manipulation, and domination.

Approach
Exploring the use of variation in zoo-morphic imagery in the broad spectrum of socio-economic
cooperative and competitive contexts warrants examination of created imagery that transcends sociocultural and temporal constraints. An effort of this sort requires fundamental assumptions, grounded in
the discussion above, be made explicit.
(1) Zoo-morphic imagery, as manifested in petroglyphs and pictographs, is recognizable to
contemporary observers that have some perception of identifiable species inhabiting associated
bio-physical environments.
(2) Emotional responses to two-dimensional morphological imagery of recognizable non-human
species, in concert with learned behavior conditioned by experiences in diverse bio-physical
environments, embodies elements of consistency within broad socio-psychological contexts of
time. Cues derived from this imagery have the potential to influence decision-making.
(3) Zoo-morphic and anthropomorphic two-dimensional imagery, as manifested in petroglyphs and
pictographs, contain contextual and time-sensitive information that had the potential to be used
by those encountering the images in constructing or revising knowledge about the dynamics of
their socio-physical environment.
Perspective on the contemporary perception and attitude toward both domestic and nondomestic animals in the U.S. is a topic that permits, at least qualitatively, insight into what, how, and
why two-dimensional depictions or representations are observed in varied contexts.13 In this effort I
pursue the variation in created zoo-morphic images as utilized in contemporary trade in goods and
services (G&S) as behavioral context for the human creation and use of zoomorphic imagery in a
prehistoric context. While at the risk of conflating what some may view as idiosyncratic behavioral
dynamics in diverse socio-cultural contexts through time, I choose to align this approach with what

Chippendale (2006:18) suggests may be the “richer potential” of working “from modern knowledge
back” as opposed to attempts to reconstruct prehistoric behavior and cognition with comparisons to
that of other primates (cf., Hodgson and Helvenston 2006). Rationale for the approach taken here is
straightforward. Availability of goods, as well as services of knowledge and skill are, and have been
throughout the past, amenable to and systematically tied to the communication of information
(Smail, Stiner and Earle 2011). What we know, or think we have some basic understanding of, about
the effectiveness of created imaging of non-human taxa on decision-making in contemporary social
behavior is that it is “deep-seated” – i.e. having an evolutionary cognitive grounding with which
behavior is influenced. Appropriating both behavioral theory and empirical data derived from
contemporary socio-economic interactions where cost and benefits are, in part, measured by the
choice(s) of zoo-morphic imagery reflects a psycho-sensory bias highly influential in human-animal
behavior.
The following describes the background and content of three sets of data that inform the framing of
speculative assertions and interpretations concerning the utility and significance of at some two dimensional zoo-morphic imagery in the distant past of the Colorado River drainage of eastern Utah.
(I)

The United States Patent and Trademark Office (USPTO) maintains a searchable database
(Trademark Electronic Search System - TESS) for all design marks created for and registered
to enterprises that choose proprietary protection for markings identified specifically to
goods and services (G&S).14 Numeric codes are assigned to each unique design mark in a
hierarchical format that details characteristics of an image. The basic zoo-morphic category
used in this study was that of “animals” (TESS code = 03) which includes most all existing
“large bodied taxa”, birds, and prehistoric animals, both highly detailed as well as stylized
with human attributes (Table 1). Exception to this category are any markings deemed

“mythological animals” – that is, where no biological evidence exists for a design. The
USPTO categorical coding, while having evolved to maintain thousands of design marks over
the course of several decades, is not bound by contemporary biological cladistics or
systematics for plants and animals. This database was searched between January 9 and
March 14, 2018 for 29 specific zoo-morphic design markings (e.g. wolves/coyotes 03.01.09)
as registered trademarks for a selection of 13 classes of goods (e.g. apparel) and/or services
(e.g. legal services) (Table 2). A total of 11,550 images were retrieved and examined that
represent unambiguously a specific species assigned to one or more of the thirteen
registered producers or marketers of products or those maintaining a type of available
service (Figs.4).15

Table 1. Selected Zoo-morphic Imagery categorized by the USPTO

Zoo-morph
Alpac
Camel
Giraf
Swfh
Paws
Whal
Horn
HDeer
HgtS
Bison
Deer
AllC
Dogs
Fox
GtSH
Falc

USPTO code1
337
339
335
3194
3131
3192
3133
378
3711
375
377
3215
317
3111
3710
3152

Image count
42
47
83
70
928
136
299
216
317
159
493
185
634
156
338
170

Wolve
Elph
KangW
Shrk
KWSt
BoVN
Dov
HBR
Owls
Tiger
Bear
Lions
EaGL

319
331
399
3191
3924
3724
31510
31716
3157
313
3114
311
3151

212
438
178
204
345
1266
327
649
314
1881
771
676
1305

1

A full description of zoo-morphic imagery represented by code is available in the USPTO Design Search
Code Manual at http://Tess2.USPTO.gov

Table 2. Selected Goods and Services as Categorized by the USPTO

G&S
LGLSRV
INSRV
FINSRV
PHARMR

Image
Count
207
335
758
9

APPREL
FOOD
COFFSH
ALCOHL
NONPRF
SOCSRV

2527
4976
122
206
1697
35

CHRTES

159

ENVADO

511

PHARMSRV 8

Description1
Legal services
Investment services
Financial services (includes banks)
Pharmaceutical research – preparation, medicine, product
development
Apparel
Human consumption (primarily)
Coffee shops
Alcoholic products & retail services
Non-profit – philanthropic & non-governmental organizations
Social services, non-profit – support, coordination of legal, economic,
financial, social, and psychological services
Charities – includes religious organizations and charitable fund-raising
services
Environmental consulting and advocacy organizations regarding impact
conservation, preservation, and protection
Administration of pharmacy reimbursement programs and services,
diagnostic lab services, prescription processing

1

A full description of all categories of goods and services is available in the USPTO-TESS data search site
at http://tmsearch.USPTO.gov

Bison 375

Horn 3133

Dogs 317

Dov 31510

Tiger 313

Falc 3152

HDeer

Paws 3131

Whal 3192

KangW 399

KWSt 3924

Fox 3111

Deer 377

Swfh 3194

HgtS 3711

GtSH 3710

EaGL 3151

Elph 331

Fig. 4. Examples of zoo-morphic design markings registered with USPTO. Acronyms created for this
analysis are fully described by the associated numeric code in the USPTO Design Search Code Manual at
https://Tess2.USPTO.gov

HDeer 378

HBR 31716

Owls 3157

AllC 3215
Camel 339

Lions 311

Bear 3114

Alpac 337

Giraf 335

Wolve 319

Shrk 3191

BoVn 3724

Wolve 319

BoVn 3724

GtSH 3710

Swfh 3194

Elph 331

Giraf 335

Fig. 4. (continued)
(II)

Tokioka’s (1992) analysis of rock-art assemblages recorded in the Escalante River drainage
that flows into the Colorado River in what is now Glen Canyon National Recreation Area
(GLCA) suggests spatial variation in the “stylistic expression” of the author’s subcategories
(acknowledged as by “intuitive criteria”) centering on anthropomorphic, zoo-morphic, and
abstract imagery. This variation is interpreted as reflecting a conflation of (1) different
cultural identities that utilized this portion of the Colorado River drainage during the Archaic
(7000-200 BCE), the Pre-formative Period until ca.600 CE, and the Formative Period ca.6001300 CE, within which Puebloan socio-cultural variants of what became termed “Fremont”
and “Anasazi” cultural groups utilizing this landscape, (see Geib 1996)] and: (2) different
intentional motivations by the creators of figures and/or different “functional uses” of the
places where the rock-art is observed. Of Tokioka’s (1992:18) four sub-categorical
designations, “Big-horn sheep/deer” is that with which the author acknowledges difficulty in
distinguishing the two species but is considered one of the most common zoo-morphic rockart “elements” in this landscape. Of the 99 rock art sites examined, 48% included
petroglyphs or pictographs depicting quadrupeds interpreted as bighorn sheep or deer.
Thirty-eight of these assemblages of rock-art underwent “information” measurement and
context assessment in Hartley (1992) (Table 3).

Table 3. Comparison of mean Rel.Hn at sites in diverse settings with mammalian representations in rockart. The 38 sites used from GLCA (Tokioka 1992) are those assessed in the Colorado River drainage
database (Hartley 1992). CF = “cliff face”; RS= “rockshelter”; BLD = “boulder”.

DINO (Hartley et al. 1993)

GLCA (Tokioka 1992)

Colorado R., SE Utah (Hartley 1992)

2
n = 388

n = 9 (43%)

n = 38 (38%)

[9] - .4354

[38] - .4768

[4] - .4245 (CF)

[12] - .3766 (CF)

[97] - .372 (CF)

[5] - .3743 (RS)

[10] - .4355 (RS)

[248] - .363 (RS)

N/A

1
[16] - .5484 (BLD)

[45] - .522 (BLD)

1

All but two of the rock art sites described in Tokioka (1992) as being positioned on “boulders” (BLD) are
associated or in some manner in proximity to structural or residential remains.
2

Of the twelve archaeological site contextual settings and associated debris used in Hartley (1992:98-99)
some rock art sites were categorized with multiple feature descriptions.

(III)

A sample of twenty-two pre-historic sites that included petroglyphs and pictographs were
documented within and around the confluence of the Green and Yampa Rivers in what is
now Dinosaur National Monument (DINO) (Fig. 5) (Hartley et al. 1993). Much of the
prehistoric rock-art in this area is considered to have been created by some variant of
“Fremont”, an archaeological construct (ca.1-1300 CE) that, with regard to petroglyphs and
pictographs, is oftentimes characterized by anthropomorphic imagery trapezoidal in shape.
This highly dissected landscape is believed to have been used by small groups, possibly on a
short-term basis, without need of investment in substantial residential structures (Simms
and Gohier 2010). Fieldwork was undertaken in 1988-89 to establish detailed base-line
information about specific sites for the intent of long-term monitoring of the conditions of

the rock-art and environmental changes at these places. Nine of the sites examined during
this fieldwork (43%) included figurative images that were interpreted as mammalian (Table
4).

Table 4. Sites at Dinosaur National Monument (DINO) with Mammalian Rock Art. CF = “cliff face”; RS =
“rockshelter”. (from Hartley et al. 1993)
Site

Rel.Hn

Figure Count

Setting

5MF157

.4140

21

CF

42UN1244

.5827

32

CF

42UN217

.1898

44

RS

42UN192

.3342

62

CF

42UN178

.4648

78

RS

42UN198

.3492

12

RS

42UN185

.7500

4

RS

42UN1733

.4669

36

RS

42UN45

.3670

51

CF

Fig. 5. Zoo-morphic pictographs, Dinosaur National Monument

ANALYSES and RESULTS
Zoo-morphic figures contribute, variably, to the quantitative measure (Rel.Hn) attributed to
those pre-historic sites listed in Table 3; whereas a measure of 0=maximum redundancy in image
variability and 1=maximum dispersion of categorical imagery. While specific species are not represented
in these measures we can compare the basic physiographical settings for those sampled sites in DINO
and GLCA with that of the more encompassing sample from the northern Colorado Plateau. With
acknowledgment that comparing these three sets of data vary widely (n) and that those sites used from
Tokioka’s (1992) GLCA dataset are included in the larger northern Colorado Plateau dataset in Hartley
(1992) it is notable that little difference exists between the overall selected mean Rel.Hn petroglyphs
and pictographs in DINO (.4354) and GLCA (.4768). When comparing those sites at or on “cliff faces”, as

defined in Hartley (1992) a “higher” (not to imply more) information content (mean =.4245) is reflected
by the nine sites in DINO, relative to the mean measure in Tokioka’s GLCA data as well as that from the
overall Colorado River drainage data set. In the contextual setting of “rockshelters” those sites (n=10)
examined by Tokioka (1992) are “higher” in mean Rel.Hn while those petroglyphs and pictographs on
“boulders” categorized in the large data set are highly similar in mean Rel.Hn.16
Zoo-morphic imagery chosen by a diverse set of U.S. based companies and individuals providing
goods and services, and ultimately having proprietary rights to promote and be associated with that
image, suggests some consistency of species selected that are considered to have notable, if not
definable, behavioral characteristics among similar sets of G&S. These commercial as well as noncommercial enterprises have chosen to be associated, while sometimes obliquely, with these behavioral
characteristics.
Those imaged species that account for  50% of the total accumulated species for each of the 13
good and services is reflected in fifteen (15) species.17 Table 4 shows the extent to which each of these
species contribute to that sum ( 50%) for each of the sampled goods and services. For example, four
coded generalized species representing, in decreasing order by frequency, eagle, lion, bear and tiger are
those most used for legal services (LGLSRV). The most frequently used zoo-morphic imagery by the
thirteen G&S are both EaGL and BoVN (70%) (Fig. 6). The next most frequently used zoo-morphic
imagery are both Lion and Bear (46%). Of interest here is the behavioral characteristics associated with
or assigned to those species utilized by G&S that are, in general, resource holders and protectors, i.e.
LGLSRV, INSRV, FINDRV. Among the G&S sampled all but PHARMR are represented widely among the
fifteen species. EaGL (3151) contribute highly to a diverse set (70%) of the sampled G&S categories,
while similarily also highly distributed across the G&S BoVN (3724) are concentrated in FOOD, COFFSH,

and SOCRV (mean = 27.6%). Bear (3114) are utilized with minimal quantitative variation (mean 15.6%)
among 50% of the sampled G&S, the greatest use being in ALCOHL (23.8%).

Table 4. Zoo-morphic image categories (TESS) that contribute to  50% of figure imagery used by each
G&S in the sample (% rounded).

FIGURES LGLSRV INSRV FINSRV PHARM APPREL FOOD COFFSH ALCOHL NONPRF SOCSRV CHRTES ENVADO PHARM
R
SRV
Paws
3131

33

35.4

19.4* 16.6

13.7

27.8

12.6

33

Horn
3133

33

HgtS
3711

13.6

Deer
377

9.7

Dogs
317

10.3

14

GtSh
3710
Wolve
319

12

16

25.7

33

Elph
331
BoVN
3724

14.7

31

24.2

13.7

10

27.7

14.9

9

11.5

15.8

Dov
31510

33

11.9

HBR
31716

9.7

Tiger
313

12.3

9

Bear
3114

12.3

12.4

Lions
311

22.8

23.7

17.6

12.3

EaGL
3151

52

29.2

49.8

14.7

•

13

44.4

13.8

17.3

16

14.8

19.7

23.8

9.7

33.3

13.1

16.5

11.3

20

35

*

The use of imagery “Paws 3131” within FOOD G&S has the potential to include dog food
products.

Fig. 6. Registered logo for D.A. Davidson & Co. (www.dadavidson.com) categorized here as an
investment service (INSRV). Zoo-morphic figure categorized as bison (BoVN 375).

35

33

For the purposes of this study comparison is made of zoo-morphic imagery attributed to four
generalized groups of G&S that are oriented toward:
I – resource holding, accumulation, caretaking and trust, i.e. LGLSRV, INSRV, FINSRV
II – consumption, i.e. APPREL, FOOD, COFFSH, ALCOHL
III – non-profit, socio-economic services, i.e. NONPRF, SOCRV, CHRTES, ENVADO
IV – the pharmaceutical industry, representing research, production, and service, all of which are
acknowledged to be profit oriented, i.e. PHARMR AND PHARMSRV.
The behavioral characteristics of species most associated with strength, assertiveness, or
aggression, (e.g., Tiger, Bear, Lions, Eagle), are demonstrated to account for most of those used by G&S
Group I (mean= 76%). While those G&S representing diverse consumption (Group II) use a much
broader array of species imagery they also seek to associate, but to a much lesser extent, with the above
referenced species (mean= 38.6%).18 Of those species representing Group III, while also broadly
distributed, EaGL (3151) is found to be used extensively compared to other taxa, with the exception of
that assigned to “social services” (SOCRV) where the behavioral characteristics of species far down the
food chain are preferred. The pharmaceutical industry and services (Group IV) appear to use an
overlapping set of imagery that reflect a broad range of behavioral characteristics. In this small sample,
strength, assertiveness, and aggression, e.g. Lions (311) and Wolve (319) (the industry) and Eagle (3151),
(the service) is represented – while equally represented by species imagery that potentially reflects far
greater ambiguity, e.g. Paws (3131), Dov (31510) and Horn (3133).

DISCUSSION
While this exploratory effort offers background for proposed research centered on the
behavioral underpinnings of the creation of zoo-morphic imagery in the distant past, it is also intended
to be provocative in that constructing reliable understanding of behavior in the past is highly dependent
on examining associations in empirical observations where there may, or may not, be relationships. To
speculate about individual or small group decision-making in the distant past is, of course, fraught with
problems, not the least of which is having a weak understanding of the social and bio-physical
conditions under which decisions were made. It is suggested here that, leaning on the assumptions
outlined above, variation in zoo-morphic rock-art with its situational placement on the landscape can
lead to assessments about the utility and significance of these images, while simultaneously embracing
ambiguity in the assignment of meaning undoubtedly experienced by those encountering the imagery.
That is, while the content of an assemblage of images may have been ambiguous to inhabitants in the
distant past the placement and context of the rock-art likely influenced the assignment of meaning, not
dissimilar to “pragmatic inference” used by long-lived non-human social animals where communication
is highly evolved (see Seyfarth and Cheney 2017; cf., Young 2005:154). In acknowledging that the
associated pre-historic socio-economic and bio-physical environments in variable micro-habitats that
characterize this Colorado River drainage were vulnerable to dramatic and sometimes abrupt change I
outline two broad hypotheses regarding zoo-morphic image making that have the potential to be
evaluated through the integration of disparate types of primary documentation, re-analyses of
chronological data, and of course, contemporary field observations.
If the behavioral characteristics of species is reflected in decisions about where and in what situational
context to create petroglyphs and/or pictograph imagery, then based on the above discussion and
assumptions about contemporary decision-making:

(I) Zoo-morphic imagery in petroglyphs or pictographs representing species that are considered strong,
assertive, or have the potential to be aggressive or predatory will be placed in proximity to storage
structures, slab-lined storage pits, caches, etc. so as to communicate the proprietary nature (e.g.
resource holding) of a place worthy of protection. The measure of “information content” (Rel.Hn)
afforded by this imagery will be  .4, with increasing redundancy in image categorization.
II – Petroglyphs and pictographs depicting zoo-morphic imagery represented by a broad set of
behavioral characteristics that can be generalized on a spectrum of passive (e.g. potential prey) to
assertive (e.g. potential predator) will be placed on cliff faces, canyon walls, isolated boulders, and
rockshelters with evidence of extended habitation. A measure of Rel.Hn in these contexts is expected to
be  .4.
Given the broad time perspective and variable intensity of use of this study environment, the variety of
activities at many of these places can contribute heavily to an accumulation of rock-art imagery
reflecting variable behavior and inclination of image creators influenced by the greater socio-political
environment of the time. Without any reliable means by which to tease out these time-sensitive
localized activities, substantial “noise” is inherent to general Rel.Hn variance (cf., Hartley 1992:111).
Nevertheless, human modification to places in this biophysical environment in the form of zoo-morphic
rock-art is expected to reflect, as a function of variable land-use activities, patterning in taxa depicted.
CONCLUSIONS
Not unlike myriad efforts to search for patterning in the archaeological record that encompass
broad time-frames and extensive spatial and physiographic drainage systems, this work is oriented
toward pursuing the processes and behavioral dynamics that might underlie potential placement of zoomorphic rock-art. I harbor no illusions about the significance of broad patterning being illustrated by the
expectations of the information content measure used here – only that, if adequate sampling bears out

the binary (.4) measure, more fine-grained patterning of species depicted at variably defined types of
places may be discernable. This begs, of course, a question of how robust this patterning might be. The
consistency, or lack thereof, of images representing species with similar perceived behavioral
characteristics being situated in proximity to places that are or have been of some social importance in
the past, has the potential to lead to further questioning about the functioning of imagery in the sociospatial relationships characteristic of inhabiting this semi-arid environment.
Beyond the fundamental assumptions made explicit, limitations to the approach proposed here are:
-- Rock-art sampling of sites within this landscape is spatially inconsistent. The inevitable accumulation
of more site documentation will help alleviate this issue.
-- Zoo-morphic species are determined by the observer or examiner. A set of examiners of each rock-art
depiction, each with independent decision-making options, is necessary to create a more consistent
species determination.
-- Highly subjective categorization of rock-art image “elements” used in the computation of “information
content” measures must be recognized (cf., Hartley 1992).
-- The means by which to establish a time-frame for imagery creation, while always in need of
refinement, constrains interpretations about imagery content and the socio-physical environment.
And finally, with reference to the measure of statistical information suggested here, a well-known
mathematician makes clear that “Numbers are a poor substitute for the richness and color of the real
world” yet they are “the most powerful instrument we have when it comes to understanding that
reality” (Fry 2021:73).

The influence of zoo-morphic imaging on decision-making within individual and social behavioral
contexts in this discussion evolved during the Holocene. That is not to say however that similar dynamics
did not occur in the far distant past of hominin evolution. The immediate future, possibly within the next
two decades, will likely accelerate a period on earth when many plant, amphibian, and mammal species
will gradually cease to exist. Of the USPTO’s twenty-nine zoo-morphic categories sampled in this study
eight are considered taxa representing species currently attracting the “largest interest and empathy”
cross-culturally despite a physical “disconnection” from the animals and the ecosystems within which
they have historically resided (Courchamp et al. 2018). If, as asserted here, zoo-morphic imagery is
amenable to the exploitation of psycho-sensory bias can we anticipate currently recognizable imagery of
large-bodied species to have influence on human behavior within and after periods of predicted habitat
loss, intensely constrained mobility and reproduction, if not extinction?

END NOTES
1

Hulett’s quote is referenced in the Lowndes County Freedom Party (LCFP) archives –

https://snccdigital.org – (accessed 6/5/20), however, slightly varied versions exist (e.g. Bloom and
Martin 2013:42). A photograph of a flyer being held by a 1966 candidate for sheriff of Lowndes County
that contrasts the Democratic Party rooster with the black panther is reproduced in Bloom and Martin
(2013:161). Further discussion regarding the history and development of the panther image can be
found at https://www.crmvet.org/disc/panther.htm.
2

The identification of zoo-morphs created in the distant past is, as strongly emphasized by Bednarik

(2016:111), often less than reliable in that the interpretation by contemporary observers of zoo-morphic
rock-art is conditioned highly by “that person’s perception, cognition and construct of reality” (cf.,
Waldau 2013:13-131). While species identification in prehistorically created imagery is sometimes
difficult, ambiguity may, in some cases, be intentional. For example, stylized zoo-morphic images that
dominate Chilkat blankets created by Tlingit groups of coastal Alaska were, in the late 19th century,
assigned highly variable taxa by indigenous informants (Emmons 1907:388-390).
3

The material format of media used by humans for millennia to communicate information is often

focused in “art”, ornaments, style, and visual enhancement of utilitarian items (e.g., Osborn 1996;
Hodder 1982). It has been argued that the increased utility of communication by visually symbolic
means in hominin evolution may be the result of rapid population increase, spread throughout nearly all
environmental zones, with concomitant increased levels of resource competition (Rogers 1995; Stiner,
et al. 1999; Bird and O’Connell 2010).

4

Each rock-art assemblage was assigned a quantitative measure between 0 and 1, based fundamentally

on the variation of the set of categorically defined images in that assemblage. This measure of
“statistical information” is invariant with the value of ‘n’, permitting the comparison of assemblages that
differ widely in the number of distinct images present on a panel, and therefore can be interpreted as an
index of uniformity (Krippendorf 1986; McCowan, Hanser and Doyle 1999).
5

Skyrms (2010), in his essays about the processes of how information is carried by signals, emphasizes

that a signal’s “informational content” is measured by the extent to which it affects probabilities of
successful strategies of the sender and/or receiver. He makes clear that there are two kinds and
quantities of information in a signal – reflected by the chosen “act” in response to the signal(s) (cf.,
Sefarth, et al. 2010).
6

The extent of accuracy in how humans perceive behavior of animals is increasingly becoming

questionable. For example, the complexity inherent to “cooperation” in non-human species is a focus of
empirical research within both kin and non-kin relationships (e.g., Bekoff and Pierce 2010).
7

Competition, at various scales ranging from that of the individual, small groups of kin-related

individuals, to large populations of genetically unrelated individuals, underlies much interactive behavior
observed in prosocial human systems. It’s been well argued that between-group competition through
the legacy of human evolution has been, and continues to be, an important factor in shaping withingroup cooperative behavior (e.g., Bowles 2006; Puurtinen and Mappes 2009; Boos, Kelbe, and Streck
2011). The extent to which cooperative behavior is operative among humans at similar scales is of
particular interest because, as opposed to most species, the sociality and coordination of non-relatives is
frequent, often grounded in inter-dependence for mutual benefit. Identification with group members
has been found to increase levels of cooperation (e.g., De Cremer and van Vugt 1999).

8

Body modification and ornaments such as tattoos, badges and insignias can, for the purpose of this

study, be considered costly signals that can be turned on and off by way of concealment or clothing
removal, while in the case of tattoos some are, for the most part, perceived as permanent. The use of
representations of non-human species on the accouterments of domesticated animals (e.g. Altai
saddles) is known to have occurred cross-culturally through time (e.g., Martynov 1991:56,199).
9

The sparsely populated Falkland Islands in contrast, for example, while remaining a colony of the U.K

off the coast of Argentina, is a geopolitical case where, according to the 2016 census, 57% of the
inhabitants come from at least sixty other countries. Consequently, this deficiency in genetic
relationships in “national legends”, collective stories, narratives, and visual symbols results in a human
island-landscape where shared identity is lacking and where vulnerability to the greater socio-economic
dynamics of the world is acknowledged, to the extent that Falkland Islanders are aware of the fragility of
their individual status and resource holdings (MacFarquhar 2020).
10

Smith (2004:18-19) used the French term ethnie as referring to “a named human population with a

myth of common origins and ancestry, shared historical memories, one or more elements of common
culture, and a measure of solidarity, at least among elites”.
11

Intentionally modifying the surface of the body by means of scarification and tattooing by means of

inserting a pigment into the skin is documented at least since the early Upper Paleolithic.
12

Of the 51 women observed from this group 38 (75%) wore a highly variable presentation of the

“gazelle”. Gazelles, like other species of antelope in the Middle East, have been greatly reduced or
exterminated due to increased human population, uncontrolled hunting, and the overgrazing of
domestic livestock (Al-Robaace and Kingswood 2001:88-89)

13

Kellert’s (1980; 1989) assessment of what animals we most “liked” versus most “unliked” among a

large sample of American respondents with highly varied background knowledge across a series of
demographic cohorts demonstrated that knowledge or perception of “knowing” other species
potentially injurious to humans was the most widespread among diverse educational and attitudinal
categories.
14

Claims to property, as conceptualized in human evolution, likely emerged when a good was perceived

as limited and access was to be exclusive to the claimant. Not to be conflated with “property”,
possession should be conceptualized as that where an individual has exclusive access in the form of
physical control over something (Tibble and Carvelho 2018). Markings and “art” have been used to
effectively communicate claims of rights and/or access probably since the Paleolithic as population
density/resource imbalances became increasingly prevalent (Barton, Clarke, and Cohen 1994:200). The
social utility of using such marking through time on, for example, portable objects, animals (e.g.
livestock branding), landscape modifications (e.g. rock-art), and contemporary digital media is that
which may be fundamental to understanding the conditions under which groups formed and enhanced
corporate cooperative behavior. How 21st century conceptualizations and manifestations of “control”
can be used to manipulate cooperative behavior is only beginning to be assessed (Kolbert 2021).

15

Images examined include those deemed by the USPTO to be “dead” or “abandoned” (as opposed to

“live”) - that is, a specific image registered to a good or service that no longer exists or has relinquished
rights to a specific image. Imagery that included words or lettering was, for the most part, excluded from
this sample.
16

Mammalian and/or bird figures were observed at rockshelters within which non-portable storage

facilities were associated, accounting for 37% of imagery at rockshelters with above ground storage

structures, 43% with storage cists, and 47% with the remains of habitation structures (Hartley
1991:173).
17

While the zoo-morphic figure categories vary in frequency for each G&S, it is assumed for the purpose

of this assessment that images of these broadly depicted species are those that will be most often used
under U.S. socio-economic conditions comparable to that of 2018.
18

While the USPTO established distinctions among zoo-morphic images the overall description of the

enterprise or organization employing a particular image can be somewhat ambiguous. For example,
Brown Dog Coffee Co. (www.browndogcoffee.com) located in Buena Vista and Salida, Colorado, uses
the head of a dog shaded in brown, encircled in red with the company name as its proprietary marking.
This commercial enterprise, while focusing on high quality coffee blends, also sell various prepared food
and other drinks. Table 4 shows zero entries for coffee shops (COFFSH) registering markings “Dogs317”,
while FOOD, that includes prepared food vendors, is found to register 352 “Dogs317” within the 2018
data sample used here.
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